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SCIENTIFIC OPINION 
Scientific Opinion on the safety and efficacy of disodium 5′-ribonucleotides, 
disodium 5′-guanylate, disodium 5′-inosinate for all animal species and 
categories
1 
EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP)
2,3 
European Food Safety Authority (EFSA), Parma, Italy 
ABSTRACT 
The flavours included in this assessment are widely present in nature as the building blocks of DNA and RNA. 
In the absence of any information on the microbial strains or substrates used for the production of the additives, 
and with little information on the manufacturing process, the FEEDAP Panel is unable to ascertain whether the 
manufacturing process introduces any safety concerns. Disodium 5′-guanylate and disodium 5′-inosinate and 
their mixture are considered to be safe for the target animals and the consumer. However, considering the lack of 
information  on  the  production  process,  these  conclusions  apply  only  to  the  compounds  „per  se‟  and  their 
extrapolation to any feed additive containing these compounds is not possible. In the absence of any data related 
to hazard to the user, it would be prudent to regard disodium 5′-guanylate and disodium 5′-inosinate and their 
mixture as potentially hazardous to workers by skin or inhalation exposure. The compounds under assessment 
are naturally present in feed materials; therefore, no risk to the safety for the environment is foreseen. Since 
these compounds are used in food as flavourings, and their function in feed is essentially the same as that in 
food, no further demonstration of efficacy is necessary. 
© European Food Safety Authority, 2014 
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SUMMARY 
Following  a  request  from  the  European  Commission,  the  Panel  on  Additives  and  Products  or 
Substances used in Animal Feed (FEEDAP) was asked to deliver a scientific opinion on chemically 
defined  flavourings  disodium  5′-guanylate,  disodium  5′-inosinate  and  their  mixture  for  all  animal 
species. 
The flavours included in this assessment are widely present in nature as the building blocks of DNA 
and RNA. 
In the absence of any information on the microbial strains or substrates used for the production of the 
additives, and with little information on the manufacturing process, the FEEDAP Panel is unable to 
ascertain whether the manufacturing process introduce any safety concern. 
Disodium 5′-guanylate and disodium 5′-inosinate and their mixture are considered to be safe for the 
target animals and the consumer. However, considering the lack of information on the production 
process, these conclusions apply only to the compounds „per se‟ and their extrapolation to any feed 
additive containing these compounds is not possible. 
In the absence of any data related to hazard to the user it would be prudent to regard disodium 5′-
guanylate and disodium 5′-inosinate and their mixture as potentially hazardous to workers by skin or 
inhalation exposure. 
The compounds under assessment are naturally present in feed materials; therefore, no risk to the 
safety for the environment is foreseen. 
Since these compounds are used in food as flavourings, and their function in feed is essentially the 
same as that in food, no further demonstration of efficacy is necessary. Ribonucleotides for all animal species 
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BACKGROUND 
Regulation  (EC)  No  1831/2003
4  establishes the rules governing the Community authorisation of 
additives for use in animal nutrition. In particular, Article 4(1) of that Regulation lays down that any 
person seeking authorisation for a feed additive or for a new use of  a feed additive shall submit an 
application in accordance with Article 7; in addition , Article 10(2) of that Regulation also specifies 
that for existing products within the meaning of Article 10(1), an application shall be submitted in 
accordance with Article 7, at the latest one year before the expiry date of the authorisation given 
pursuant to Directive 70/524/EEC for additives with a limited authorisation period, and within a 
maximum of seven years after the entry into force of this Regulation for additives authorised without a 
time limit or pursuant to Directive 82/471/EEC. 
The European Commission received a request from the Feed Flavourings Authorisation Consortium 
European Economic Interest Grouping (FFAC EEIG)
5  for authorisation of  disodium  5′-guanylate, 
disodium 5′-inosinate and their mixture disodium-5′-ribonucleotides, to be used as feed additives for 
all animal species (category: sensory additives; functional group: flavourings) under the conditions 
mentioned in Table 1. 
According  to  Article  7(1)  of  Regulation  (EC)  No  1831/2003,  the  Commission  forwarded  the 
application  to  the  European  Food  Safety  Authority  (EFSA)  as  an  application  under  Article  4(1) 
(authorisation of a feed additive or new use of a feed additive). EFSA received directly from the 
applicant  the  technical  dossier  in  support  of  this  application.
6  According  to  Article  8  of  that 
Regulation, EFSA, after verifying the particulars and documents submitted by the applicant, shall 
undertake an assessment in order to determine whether the feed additive complies with the conditions 
laid down in Article 5. The particulars and documents in support of the application were considered 
valid by EFSA as of 14 November 2011. 
Disodium-5′-ribonucleotides (E 635), disodium 5′-guanylate (E627) and disodium 5′-inosinate (E 631) 
are listed in Annex IV of the Council Directive No 95/2/EC on food additives other than colours and 
sweeteners.
7,  in  the  Commission  Directive  2008/84/EC ,
8  in  Commission  Regulation  (EU)  No 
257/2010
9, 231/2012
10  and  497/2013
11  and  are therefore accepted in the European Union for the 
addition to food. 
EFSA has not previously assessed these substances as additives to feed or food. However, food 
additive use of disodium 5′-guanylate, disodium 5′-inosinate and disodium-5′-ribonucleotides has been 
evaluated by the Scientific Committee for Food (SCF; EC, 1991) and by the Joint WHO/FAO Expert 
Committee on Food (JECFA; WHO, 1974, 1993). 
                                                       
4   Regulation (EC) No 1831/2003 of the European Parliament and of the Council of 22 September 2003 on additives for use 
in animal nutrition. OJ L 268, 18.10.2003, p. 29. 
5   On 13/03/2013, EFSA was informed by the applicant that FFAC EEIG was liquidated on 19/12/2012 and their rights as 
applicant were transferred to FEFANA asbl (EU Association of Specialty Feed Ingredients and their Mixtures). Avenue 
Louise, 130A, Box 1, 1050 Brussels, Belgium. 
6  EFSA Dossier reference: FAD-2010-0217. 
7   Council Directive No 95/2/EC of 20 February 1995 on food additives other than colours and sweeteners. OJ L 61, 
18.3.1995, p. 1. 
8   Commission Directive 2008/84/EC of 27 August 2008 laying down specific purity criteria on food additives other than 
colours and sweeteners. OJ L 253, 20.9.2008, p. 1. 
9   Commission Regulation (EU) No 257/2010 of 25 March 2010 setting up a programme for the re -evaluation of approved 
food additives in accordance with Regulation (EC) No 1333/2008 of the European Parliament and of the Council on food 
additives. OJ L 80, 26.3.2010, p. 19. 
10   Commission Regulation (EU) No  231/2012 of 9 March 2012 laying down specifications for food addi tives listed in 
Annexes II and III to Regulation (EC) No 1333/2008 of the European Parliament and of the Council. OJ L 83, 22.3.2012, 
p. 1. 
11   Commission Regulation (EU) No 497/2013 of 29 May 2013 amending and correcting Regulation (EU) No 231/2012 laying 
down specifications for food additives listed in Annexes II and III to Regulation (EC) No  1333/2008 of the European 
Parliament and of the Council. OJ L 143, 30.5.2013, p. 20. Ribonucleotides for all animal species 
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TERMS OF REFERENCE 
According to Article 8 of Regulation (EC) No 1831/2003, EFSA shall determine whether the feed 
additive complies with the conditions laid down in Article 5. EFSA shall deliver an opinion on the 
safety for the target animals, consumer, user and the environment and the efficacy of disodium 5′-
guanylate and disodium 5′-inosinate and their mixture when used under the conditions described in 
Table 1. Ribonucleotides for all animal species 
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Table 1:   Description and conditions of use of the additive as proposed by the applicant  
Additive  
Chemical defined flavourings: 
Disodium-5′-ribonucleotides (E 635) 
Disodium guanosine 5-monophosphate (GMP) (E 627) 
Disodium Inosine-5-Mono-phosphate (IMP) (E 631) 
Registration number/EC No/No 
(if appropriate)  - 
Category(ies) of additive  2. Sensory additives 
Functional group(s) of additive  b) flavouring compounds 
 
Description 
Composition, description  Chemical formula  Purity 
criteria 
Method of analysis 
Disodium-5′-ribonucleotides (E 635) 
C10H11N4Na2O8P · H2O 
and 
C10H12N5Na2O8P  ·  x 
H2O (x = ca. 7) 
97%  Spectrophotometry 
Disodium  guanosine  5-monophosphate 
(GMP) (CAS 5550–12–9) 
C10H12N5Na2O8P  ·  x 
H2O (x = ca. 7)  97%  Spectrophotometry 
Disodium  Inosine-5-Mono-phosphate 
(IMP) (CAS 352195–40–5)  C10H11N4Na2O8P · H2O  97%  Spectrophotometry 
 
Trade name   - 
Name  of  the  holder  of 
authorisation  
- 
 
Conditions of use 
Species or 
category of 
animal 
Maximum Age 
Minimum content  Maximum content  Withdrawal 
period  mg/kg of complete feedingstuffs 
All species 
and 
categories 
-  -  -  - 
 
Other provisions and additional requirements for the labelling 
Specific  conditions  or  restrictions 
for use   - 
Specific  conditions  or  restrictions 
for handling   All feedingstuffs and water for drinking, as part of a premixture only 
Post-market monitoring   - 
Specific  conditions  for  use  in 
complementary feedingstuffs   - 
 
Maximum Residue Limit (MRL) 
Marker residue  Species or category of 
animal 
Target tissue(s) or 
food products 
Maximum content 
in tissues 
-  -  -  - Ribonucleotides for all animal species 
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ASSESSMENT 
1.  Introduction 
The present application concerns two compounds disodium 5′-guanylate (GMP; E 627) and disodium 
5′-inosinate (IMP; E 631) and their mixture, disodium-5′-ribonucleotides (E 635), which are intended 
for use as flavouring agents in animal feeds. The substances included in this assessment are widely 
distributed in nature, as building blocks of DNA and RNA. Ribonucleotides are naturally present in 
most foods and feeds and are a normal part of the diets of target species and consumers. 
Ribonucleotides are used in food as flavour enhancers. These substances act in combination with 
glutamate to improve the umami taste of foods.
12 Disodium-5′-ribonucleotides (E 635), GMP (E 627) 
and IMP (E 631) are listed in Annex IV of the Council Directive No 95/2/EC on food additives other 
than colours and sweeteners
13, in the Commission Directive 2008/84/EC
14, in Commission Regulation 
(EU) No 257/2010
15, 231/2012
16 and 497/2013
17 and are, therefore, accepted in the European Union 
(EU) for the addition to food. GMP and IMP are both listed in the Register of Feed Additives. 
EFSA has not previously assessed these substances as additives to feed or food. However , food 
additive use of GMP, IMP and disodiu m-5′-ribonucleotides  has  been  evaluated  by  the  Scientific 
Committee  for  Food  (SCF)  (EC,  1991)  and  by  the  Joint  WHO/FAO  Expert Committee  on  Food 
(JECFA) (WHO, 1974, 1993). 
2.  Characterisation 
2.1.  Characterisation of the flavouring additives 
The molecular structures of the two compounds under application are shown in Figure 1 and their 
physico-chemical characteristics are summarised in Table 2. 
       
Disodium 5 -guanylate  (GMP)     Disodium 5′-inosinate (IMP) 
Figure 1:   Molecular structures of the compounds under assessment 
                                                       
12 Technical Dossier/Section IV. 
13   Council Directive No 95/2/EC of 20 Febr uary 1995 on food additives other than colours and sweeteners .  OJ L 61, 
18.3.1995, p. 1. 
14   Commission Directive 2008/84/EC of 27 August 2008 laying down specific purity criteria on food additives other than 
colours and sweeteners . OJ L 253, 20.9.2008, p. 1. 
15   Commission Regulation (EU) No 257/2010 of 25 March 2010 setting up a programme for the re -evaluation of approved 
food additives in accordance with Regulation (EC) No 1333/2008 of the European Parliament and of the Council on food 
additives. OJ L 80, 26.3.2010, p. 19. 
16   Commission Regulation (EU) No  231/2012 of 9 March 2012 laying down specifications for food additives listed in 
Annexes II and III to Regulation (EC) No 1333/2008 of the European Parliament and of the Council. OJ L 83, 22.3.2 012, 
p. 1. 
17   Commission Regulation (EU) No 497/2013 of 29 May 2013 amending and correcting Regulation (EU) No 231/2012 laying 
down specifications for food additives listed in Annexes II and III to Regulation (EC) No  1333/2008 of the European 
Parliament and of the Council. OJ L 143, 30.5.2013, p. 20. Ribonucleotides for all animal species 
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Table 2:   Chemically defined flavourings under application 
EU Register name  CAS No  Molecular formula  Molecular weight  EINECS No  Log Kow 
Disodium 5′-
guanylate 
5550-12-9  C10H12N5O8P·2Na  407.19 
(anhydrous) 
226-914-1  –0.42 
Disodium 5′-inosinate  4691-65-0  C10H11N4O8P·2Na  392.17 
(anhydrous) 
225-146-4  –1.02 
 
Table 3:   Specification of the substances and data on purity 
EU Register name  JECFA specification (%)  Assay % 
Average  Range 
Disodium-5′-ribonucleotides  97
(a)  99.6  98.6–100.1 
Disodium 5′-guanylate  97  100.4  99.4–100.5 
Disodium 5′-inosinate  97  100.2  99.3–100.8 
(a):  The proportion of C10H11N4Na2O8P or C10H12N5Na2O8P to the sum of them is between 47 % and 53 %. 
The applicant provided different Chemical Abstracts Service (CAS) numbers for IMP (CAS 352195-
40-5;  see  Table  1).  The  FEEDAP  Panel  considers  that  the  characterisation  of  GMP  refers  to 
Regulation (EU) No 497/2013
18 and the one of IMP to Regulation  (EU) No 231/2012.
19 The CAS 
number of the mixture of the two compounds is 3268-49-3. 
The applicant submitted analytical data for five batches of the additives. The average and range of 
concentrations of each active agent is shown in Table 3. For their mixture, the applicant submitted 
analytical data showing variations between batches in the proportion of the two components, between 
49.6 and 51.9 % (IMP) and between 48.1 and 50.4 % (GMP).
20 
These additives may be manufactured either by RNA hydrolysis or by fermentation and subsequent 
chemical synthesis of the resulting nucleosides.
21 Little information on the production process was 
provided  and  n o  information  was  submitted  on  the  production  strains,  their  identification  or 
characterisation. Therefore,  the  FEEDAP  Panel  is unable to ascertain whether  the manufacturing 
methods introduce any safety concern. 
Potential contaminants are considered as part of the product specification and are monitored as part of 
the Hazard Analysis and Critical Control Point (HACCP) procedure applied by all consortium  
members. The parameters considered include residual solvents, heavy metals and other undesirable 
substances. 
Particle size distribution was measured for two samples of the  mixture of the additives. The results 
showed mean particle diameters of 160 and 189  µm with 13.0 and 10.3  % of the volume of  each 
sample of diameter less than 50 µm. The dusting potential of one sample was shown to be 17.5 g/m
3. 
2.2.  Stability 
A shelf life of at least 12 to 24 months is given for the two chemicals when stored in closed containers 
under recommended conditions (in a cool and dry place). This assessment is made on the basis of 
compliance with the original specification after storage. 
Although no data are required for the stability of flavourings in premixes and feed, use in water for 
drinking introduces other issues relating to product stability, such as degradation due to microbial 
                                                       
18   OJ L 143, 30.5.2013, p. 20. 
19   OJ L 83, 22.3.2012, p. 1. 
20   Technical Dossier/Section II/Annex II_1. 
21   Technical Dossier/Section II/Annex II_15. Ribonucleotides for all animal species 
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activity. As no data on the short term stability of the additive in water for drinking were provided, the 
FEEDAP Panel is not in the position to comment on this route of administration. 
2.3.  Conditions of use 
The applicant did not provide a specific figure for the levels of inclusion, but claims that the use levels 
vary from 2 to 50 mg/kg complete feedingstuffs and water for all target species. 
2.4.  Evaluation of the analytical methods by the  European Union Reference Laboratory 
(EURL) 
EFSA has verified the EURL report as it relates to the methods used for the control of disodium 5′-
guanylate, disodium 5′-inosinate and their mixture in animal feed. The Executive Summary of the 
EURL report can be found in the Appendix. 
3.  Safety 
The JECFA (WHO, 1974, 1993) evaluated disodium-5′-ribonucleotides, GMP and IMP, reviewing the 
safety of the substances on the basis of data on metabolism, reproductive effects, genotoxicity and 
short-term and long-term toxicity. The substances under review alone or in combination appeared to 
be of similar qualitative and quantitative toxicity. Mutagenicity studies of GMP, IMP and GMP + IMP 
were limited to negative Ames tests and positive in vitro tests for clastogenicity in CHL cells (without 
metabolic activation) for these substances (Ishidate et al., 1984, 1988). Oral toxicity of GMP, IMP and 
GMP + IMP was low, with most studies finding no adverse effects (e.g. no effects were seen at doses 
of up to 500 mg/kg body weight (bw) per day given to rats and dogs for two years). No Observed 
Adverse  Effect  Levels  (NOAELs)  were  not  identified  for  some  studies:  fetotoxicity  (delayed 
ossification)  was  seen  in  rabbits  with  a  Lowest  Observed  Adverse  Effect  Level  (LOAEL)  of 
200 mg/kg bw per day of GMP or IMP, diarrhoea/soft faeces was observed in Cynomolgus monkeys 
with an LOAEL of 500 mg/kg bw per day of GMP + IMP, and an altered sex ratio was found in the 
offspring  of  rats  given  2000 mg/kg  bw  per  day  of  GMP + IMP.  There  was  no  evidence  of 
teratogenicity or embryotoxicity. Carcinogenicity was not studied in a good quality study, but no 
tumours  were seen in  small  groups  of rats  (10 per  sex  per  group)  given  up  to  2 %  GMP + IMP 
(864 mg/kg bw per day for males; 1 026 mg/kg bw per day for females) in the diet for two years. The 
data suggested no toxicological effects at the proposed levels of use in foods, and, therefore, a group 
Acceptable Daily Intake (ADI) of „not specified‟ was established. The amount of naturally occurring 
purines in the diet was estimated to be up to 2 g/person per day, which greatly exceeded the intake 
resulting from food additive use of these substances as flavour enhancers, which was calculated to be 
approximately 4 mg/person per day (equal to 0.07 mg/kg bw per day for a person of 60 kg body 
weight). 
The SCF (EC, 1991) evaluated disodium 5′-ribonucleotides, GMP and IMP, and established a group 
ADI of „not specified‟ for ribonucleotides when used in food as flavour modifiers (EC, 1991). This 
conclusion  was  based  on  data  from  short-term  and  long-term  toxicological  studies,  reproduction 
studies (including developmental toxicity studies) and mutagenicity studies, along with estimates of 
additional consumer intakes resulting from their use as  food additives (10–30 mg/person per day) 
considered negligible compared with the intake from natural sources (400–600 mg/person per day). 
The individual studies were not discussed in the report of the SCF (EC, 1991). 
The FEEDAP Panel recognises that an absence of genotoxicity has not been demonstrated and notes 
that the in vitro tests for clastogenicity gave positive results for GMP, IMP and GMP + IMP. The 
mutagenicity studies were not performed to modern standards. High intracellular concentrations of 
specific nucleotides are expected to cause imbalance of the nucleotide pool, potentially leading to 
mutagenicity. Therefore, the genotoxic effect observed in vitro has no relevance for human or animal 
health. This is in line with the opinions of JECFA and SCF. Sources of uncertainty include the absence 
of NOAELs for fetotoxicity in rabbits, altered sex ratio in offspring of rats and faecal softening in 
monkeys. Ribonucleotides for all animal species 
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Although the JECFA and SCF estimated different values to one another for the consumer intakes of 
ribonucleotides from food additive use and from all food sources, both Committees noted that the use 
as food additives would contribute little to total dietary intakes. 
3.1.  Safety for the target species 
Normally the first approach to the safety assessment for target species takes account of the applied use 
levels  in  animal  feed  relative  to  the  maximum  reported  exposure  of  humans  on  the  basis  of  the 
metabolic body weight. The SCF (EC, 1991) concluded that the intake of GMP and IMP when used as 
a flavour enhancer was 10–30 mg/person/day (equal to 0.46 mg/kg
0.75 body weight (bw) per day) as 
compared  to  an  estimated  total  intake  from  food  of  400–600 mg/person  per  day  (equal  to 
27.8 mg/kg
0.75 bw per day). 
The applicant proposes a maximum inclusion level of 50 mg/kg feedingstuffs (equal to 1.18, 5.26 and 
7.77 mg/kg
0.75 (bw) per day for salmon, piglets and dairy cows, respectively). 
The use of GMP and IMP as flavourings in animal feeds would result in exposure levels that are 4 to 
24  times  lower  than  the  total  daily  human  exposure.  However,  this  comparison  disregards  the 
background exposure of animals resulting from feedingstuffs. A direct comparison of human intake 
and total exposure in various animal categories is difficult because of the different dietary composition 
and consumption and lack of data on nucleotide content in some feeding materials. However, the 
FEEDAP Panel notes that the GMP and IMP content of plant-derived feeding materials has been 
reported as being in the range 1–10 mg/kg (Mateo and Stein, 2004), which is lower than the highest 
intended use level. Higher levels of total nucleotides have been measured in some feed ingredients (i.e. 
38 mg/kg in soybean meal and 75 mg/kg in fish meal (Mateo and Stein, 2004)). In milk from sheep 
and goats, the levels of GMP and IMP are approximately 3 mg/L (Plakantara et al., 2010), which is 
similar to the values detected in human milk (Janas and Picciano, 1982). Thus, although it is difficult 
to quantify, it appears that in some cases animal background exposure to GMP and IMP may be 
somewhat lower than that in humans and that exposure from feed in farm animals, in some cases, 
approaches the intended inclusion levels when used as a feed flavouring. However, even when this is 
the case, total animal exposure remains substantially below that of humans. Following the principles 
of the EFSA guidance for sensory additives (EFSA FEEDAP Panel, 2012), GMP and IMP „per se‟ at 
the proposed use levels are  considered to be safe for target animals. However, in the absence of 
information on the production strain, production and purification processes, the same conclusions 
cannot be drawn for the additives containing these compounds. 
3.2.  Safety for the consumer 
The disodium 5′-ribonucleotides GMP and IMP are metabolised and excreted efficiently by the target 
animal species (WHO, 1993; Nelson et al., 2005) and the amount of naturally occurring residues in 
edible animal tissues is not expected to be increased above the normal tissue levels maintained by 
homeostasis when using the additives as intended. Therefore, toxicologically significant residues are 
not expected to be caused by the use of disodium 5′-ribonucleotides, GMP and IMP as feed additives. 
An assessment of the safety for consumers is not required for feed additives already authorised for use 
in food and to which a „not specified‟ ADI was allocated, except in cases where the use of the additive 
in feed leads to the exposure of the consumer to larger amounts or a different pattern of metabolites 
than  when  used  in  food.  No  such  cases  have  been  reported  in  the  literature  for  disodium  5′-
ribonucleotides, GMP and IMP related to metabolic residues in animal tissues and products intended 
for human consumption. The ADI „not specified‟ is established for all three additives. Hence, there is 
no concern for consumer safety for the compounds „per se‟. However, the same conclusions cannot be 
drawn for the additives, since in the absence of information on the production strain, production and 
purification  processes,  there  is  a  high  degree  of  uncertainty  about  the  possible  presence  of 
contaminants and/or residues. Ribonucleotides for all animal species 
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3.3.  Safety for the user 
Data  on  particle  size  distribution  and  dusting  potential  indicated  that  the  additive  contains  small 
particles that could be inhaled and is dusty. Thus, there is a potential for workers to be exposed to it by 
inhalation. No data were available on the respiratory toxicity, skin irritancy, eye irritancy or skin 
sensitisation potential of GMP and IMP. Consequently, it would be prudent to regard the additives as 
potentially hazardous to workers by skin, eyes and mucous membranes or inhalation exposure. 
3.4.  Safety for the environment 
GMP and IMP are ubiquitous in the environment. It is highly unlikely that their use as feed additives 
would increase their concentrations in the environment to any measurable extent and, therefore, they 
are of no safety concern for the environment. 
4.  Efficacy 
Since these compounds are used in food as flavour enhancers, and their function in feed is essentially 
the same as that in food, no further demonstration of efficacy is necessary. 
CONCLUSIONS 
In the absence of any information on the microbial strains or substrates used for the production of the 
additives, and with little information on the manufacturing process, the FEEDAP Panel is unable to 
ascertain whether the manufacturing process introduces any safety concern. 
Disodium 5′-guanylate and disodium 5′-inosinate and their mixture are considered to be safe for the 
target animals and the consumer. However, considering the lack of information on the production 
process, these conclusions apply only to the compounds „per se‟ and their extrapolation to any feed 
additive containing these compounds is not possible. 
In the absence of any data related to hazard to the user it would be prudent to regard disodium 5′-
guanylate and disodium 5′-inosinate and their mixture as potentially hazardous to workers by skin or 
inhalation exposure. 
The compounds under assessment are naturally present in feed materials, therefore no risk for the 
safety for the environment is foreseen. 
Since these compounds are used in food as flavourings, and their function in feed is essentially the 
same as that in food, no further demonstration of efficacy is necessary. 
RECOMMENDATIONS 
The FEEDAP Panel recommends to include in the specifications the CAS number 4691-65-0 for IMP 
and the CAS number 5550-12-9 for GMP.
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APPENDIX 
Executive Summary of the Evaluation Report of the European Union Reference Laboratory for 
Feed  Additives  on  the  Method(s)  of  Analysis  for  Disodium  5′-ribonucleotides,  Disodium  5′-
guanylate (GMP), Disodium 5′-inosinate (IMP) 
 
In the current application authorisation is sought under articles 4(1) and 10(2) for Disodium guanosine 
5′-monophosphate  under  the  category  “sensory  additives”,  functional  group  2(b)  “flavouring 
compounds”, according to the classification system of Annex I of Regulation (EC) No 1831/2003. 
Authorisation is sought for the use of the feed additive for all species and categories. 
According  to  the  Applicant  the  feed  additive  consists  of  disodium  guanosine  5′-monophosphate 
(GMP)  and  disodium  inosine  5′-monophosphate  (IMP)  with  a  minimum  content  of  the  sum  of 
constituents of 97%, with the content of each constituent ranging from 47 to 53% relative to dry mass. 
The  feed  additive  is  intended  to  be  incorporated  only  into  feedingstuffs  or  drinking  water,  in 
combination with other flavouring substances as constituents of flavouring mixtures. The Applicant 
suggested no minimum or maximum levels for the feed additive, but normal contents of the flavouring 
compound in feedingstuffs range up to from 0.1 to 100 mg/kg. 
For the identification of GMP and IMP in the feed additive, the Applicant proposed the internationally 
recognised FAO JECFA monograph for disodium 5′-ribonucleotides. For the determination of ING 
and  GMP  in  raw  materials,  mixtures  of  flavourings  and  water,  the  Applicant  submitted  a  High 
Performance  Liquid  Chromatography  method  coupled  to  UV  detection  (HPLC-UV)  based  on  the 
above mention JECFA protocol. 
Even though no performance characteristics are provided, the EURL recommends for official control 
the HPLC-UV method submitted by the Applicant, for the quantification of the IMP and GMP in the 
feed additive and water. 
As no experimental data were provided by the Applicant for the determination of the product in 
feedingstuffs,  the  EURL  could  not  evaluate  nor  recommend  the  method  for  official  control  to 
determine GMP and IMP in feedingstuffs. 
Further  testing  or  validation  of  the  methods to  be performed  through  the consortium  of  National 
Reference Laboratories as specified by Article 10 (Commission Regulation (EC) No 378/2005) is not 
considered necessary.
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ABBREVIATIONS 
ADI  Acceptable Daily Intake 
bw  body weight 
CAS  Chemical Abstracts Service 
EC  European Commission 
EFSA  European Food Safety Authority 
EINECS  European Inventory of Existing Chemical Substances 
EU  European Union 
EURL  European Union Reference Laboratory 
FAO  Food and Agriculture Organization 
FEEDAP  EFSA Scientific Panel on Additives and Products or Substances used in Animal 
Feed 
GMP  disodium 5′-guanylate 
HACCP  Hazard Analysis and Critical Control Point 
IMP  disodium 5′-inosinate 
JECFA  The Joint FAO/WHO Expert Committee on Food Additives 
LOAEL  Lowest Observed Adverse Effect Level 
NOAEL  No Observed Adverse Effect Level 
SCF  Scientific Committee on Food 
WHO  World Health Organization 
 